Stable crystalline phosphorus ylides were obtained in excellent yields from the 1:1:1 addition reaction between triphenylphosphine and dialkyl acetylenedicarboxylates in the presence of phenylhydrazone derivatives, such as 1-benzylidene-2-phenylhydrazine, 1-(3-chlorobenzylidene)-2-phenylhydrazine, 1-(2,4-dinitrobenzylidene)-2-phenylhydrazine, 1-(4-nitrobenzylidene)-2-phenylhydrazine, 1-(2-fluorobenzylidene)-2-phenylhydrazine, 1-(4-fluorobenzylidene)-2-phenylhydrazine and 1-(2,4-dichlorobenzylidene)-2-phenylhydrazine. These stable ylides exist in solution as a mixture of two geometrical isomers as a result of the restricted rotation around the carbon-carbon partial double bond resulting from the conjugation of the ylide moiety with the adjacent carbonyl group.
Introduction
The impact of organophosphorus compounds chemistry on modern synthetic chemistry is difficult to quantify, but one can safely assume that the study of this element has influenced many areas of chemical endeavour. [1] [2] [3] [4] The chemistry of phosphorus ylides is very significant in the chemistry of the twentieth century. 5 Phosphorus ylides have found use in a wide variety of reactions, especially in the synthesis of naturally occurring products, and compounds with biological and pharmacological activity. 6 Many methods have been described involving novel synthesis of organophosphorus compounds. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Phosphorous ylides are most often prepared by treatment of a phosphonium salt with a base. Phosphonium salts are usually made from a phosphine and an alkyl halide. [1] [2] [3] [4] [5] [6] [7] [8] There are many studies on the reaction between trivalent phosphorus nucleophiles and α,β-unsaturated carbonyl compounds in the presence of a proton source such as OH, CH, NH or SH. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] Here we describe an efficient synthetic route for the preparation of stable phosphorus ylides 3 using triphenylphosphine, dialkyl acetylenedicarboxylates 1 and phenylhydrazone derivatives such as 1-benzylidene-2-phenylhydrazine, 1-(3-chlorobenzylidene)-2-phenylhydrazine, 1-(2,4-dinitrobenzylidene)-2-phenylhydrazine, 1-(4-nitrobenzylidene)-2-phenylhydrazine, 1-(2-fluorobenzylidene)-2-phenylhydrazine, 1-(4-fluorobenzylidene)-2-phenylhydrazine and 1-(2,4-dichlorobenzylidene)-2-phenylhydrazine 2 (Scheme1). 
Results and Discussion
The reaction between aldehyde phenylhydrazone derivatives and dialkyl acetylenedicarboxylates 1 in the presence of triphenylphosphine proceeded at ambient temperature in diethyl ether and was complete after a few hours. The 1 H, 13 C and 31 P NMR spectra of the crude product clearly indicated the formation of stable phosphorus ylides 3 (see Scheme 2) . No product other than 3 could be detected by NMR spectroscopy. The structures of compounds 3a-k were deduced from their elemental analyses, mass, IR, 1 H, 13 C, and 31 P NMR spectra. The mass spectra of these stable ylides displayed molecular ion peaks at appropriate m/z values. Fragmentation involved the loss of the side-chains and a benzylidene phenylhydrazine. The 1 H, 13 C, and 31 P NMR spectra of ylides 3a-e, 3g and 3i-k showed them to be a mixture of two isomers. The ylide moiety of these compounds is strongly conjugated with the adjacent carbonyl group, and rotation about the partial double bond in (E)-3 and (Z)-3 geometrical isomers (see Scheme 2) is slow on the NMR timescale at room temperature. 
Scheme 2
The assignments of 3-(Z)-and the 3-(E)-isomers as the major and minor forms in phosphorus ylides have been reported previously. [28] [29] [30] [31] The 1 H NMR spectrum of compound 3a exhibited two singlets (δ 3.06 and 3.87) arising from the methoxy group in the Z-isomer, and two singlets at 3.42 and 3.78 ppm for that in the E-isomer. The methyl group at 3.06 in the Z-isomer is shielded due to the anisotropic effect of a phenyl group of the triphenylphosphine unit. This effect confirms that the 3-E and 3-Z isomers appear as the minor and major forms, respectively (percentage of isomers reported in the Experimental Section) the signals for methine protons appeared as two doublets at δ = 4.65 ppm, J = 16.7 Hz and δ = 4.69 ppm, J = 18.7 Hz, respectively for the Z-and E-isomers. Selected 1 H, 13 C, and 31 P NMR chemical shifts and coupling constants in the major (M) and minor (m) geometrical isomers of compounds 3a-k are shown in Table 1 . 
Scheme 3
In summary, we have prepared novel phosphorus ylides using a one-pot reaction between triphenylphosphine and dialkyl acetylenedicarboxylates in the presence of NH compounds such as 1-benzylidene-2-phenylhydrazine, 1-(3-chlorobenzylidene)-2-phenylhydrazine, 1-(2,4-dinitrobenzylidene)-2-phenylhydrazine, 1-(4-nitrobenzylidene)-2-phenylhydrazine,1-(2-fluorobenzylidene)-2-phenylhydrazine,1-(4-fluorobenzylidene)-2-phenylhydrazine or 1-(2,4-dichlorobenzylidene)-2-phenylhydrazine. The present method has the advantage that not only is the reaction performed under neutral conditions, but also the substances can be mixed without any prior activation or modification. Phosphorus ylides 3a-k NH-acid containing may be considered potentially useful synthetic intermediates. The procedure described here may be an acceptable method for the preparation of phosphoranes with variable functionalities of phenylhydrazone.
Experimental Section
General Procedures. Melting points and IR spectra were measured on an Electrothermal 9100 apparatus and a Shimadzu IR-460 spectrometer, respectively. Also, the 1 H, 13 C, and 31 P NMR spectra were obtained from a BRUKER DRX-500 AVANCE instrument with CDCl 3 as a solvent at 500.1, 125.8, and 202.4 MHz, respectively. The mass spectra were recorded on a Shimadzu GCMS-QP 5050A mass spectrometer operating at an ionization potential of 70 eV. Triphenylphosphine, dialkyl acetylenedicarboxylates, were purchased from Fluka and phenylhydrazone derivatives prepared by the routine procedure.
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General synthetic procedure, exemplified by dimethyl 2-(1-benzylidene-2-phenylhydrazine-1-yl)-3-(triphenylphosphoranylidene) butanedioate (3a)
To a magnetically stirred solution of triphenylphosphine (0.26 g, 1 mmol) and 1-benzylidene-2-phenylhydrazine (0.19 g, 1 mmol) in diethyl ether (10 mL), a mixture of dimethyl acetylenedicarboxylate (0.14 g, 1 mmol) was added, dropwise, in diethyl ether (4 mL) at -5 °C over 10 min. After approximately 3 h, the product was filtered off and recrystallized from diethyl ether. 
